Erzurum, Turkey; Van, Turkey The triangular flap repair is one of the most common techniques used in cleft lip surgery. However, inability to address the nasal deformity and loss of orbicularis wholeness accompanied with incomplete reorientation have been two major handicaps of the triangular repair. Therefore, we developed our personal technique, called the triangular with ala nasi (TAN) repair, including a perialar incision and a distinct approach to the skin and muscle.
C left lip surgery should simultaneously aim at aesthetic and functional recovery of the facial components, such as the lip and nose. Triangular flap repair is one of the most common techniques used in cleft lip surgery. It has been accepted by many authors as an excellent procedure, in which little tissue is sacrificed and a full, supple lip with good pout is created. Tennison 1 was the first author to introduce the triangular flap for correction of the unilateral cleft lip in 1952. Randall, 2 in 1959, presented a mathematical interpretation of the Tennison repair. He intended to obtain symmetrical vertical height of the cupid's bow by designing triangles with equal limbs. Randall's modification is also less likely to result in a long lip deformity. Despite the meticulous measurements and mathematical design seeming fairly complex, these procedures are valid for other popular techniques as well.
The triangular repair has some superiorities, such as creating a symmetric cupid's bow, which is suitable for wide clefts without preliminary adhesion and can be readily taught to inexperienced surgeons. However, inability to address the nasal deformity and to create good nostril symmetry is known as the major handicap of triangular flap closure of the cleft lip, particularly when compared with the rotationadvancement technique, and there have been no serious efforts or to solve this problem as of yet. We believe that another drawback is loss of the orbicularis wholeness and incomplete reorientation because of the full-layer incisions through the skin and muscle on both cleft and noncleft sides. Therefore, we developed our personal technique, called the triangular withala nasi (TAN) repair, based on the triangular flap repair, to dispense with the two shortcomings mentioned above. With the addition of a perialar incision, the technique can be described as ''Millardization of the triangular repair.''
ANATOMY OF ORBICULARIS ORIS MUSCLE IN UNILATERAL CLEFT LIP
Normal Arrangement T he orbicularis or is muscle has two well-defined parts, deep and superficial, which are related to the double functions of the muscle. 3 The deep part originates from the modiolus one ach side, running horizontal with continuous fibers, passing from one commissure to the other across the midline, and remaining close to the inner mucosal surface. These fibers are responsible for the sphincteric activity that is necessary for catching food. The superficial group appears to originate from the facial expression muscles and consists of upper and lower bundles. The lower or nasolabial bundle arising from the depressor anguli or is muscle on each side inserts into the skin to form the philtral ridges bilaterally, whereas the upper or nasal bundle, which derives from the zygomaticus major and minor, levator labii superior is, levator labii superior is alaeque nasi, and transvers usnasi, inserts into the anterior nasal spine, the septo-premaxillary ligament, and the nostril sill by passing deep to the alar base. This complex network of superficial fibers provides facial expression and the precise lip movements needed for speech activity (Fig 1) . 4 
Cleft Anatomy
The deep sphincteric portion of the muscle does not reach the extremity of the interrupted vermillion in a complete unilateral cleft. These muscle fibers are simply interrupted, with no distortion by the cleft, ending at a point where the skin-vermillion ridge disappears on either side of the cleft. 4 The superficial group is misdirected by the cleft, and its two components find a new and abnormal insertion on the cleft side and a partially distorted insertion on the noncleft side. On the cleft side (lateral side of the cleft), the lower (nasolabial) bundle and upper (nasal) bundle change direction below the displaced alar base, running almost vertically and attaching to the cleftnostril and the periosteum of the pyriform aperture. 4, 5 This anatomic disorder leads to an evident lateral bulge and a typical nostril deformity during contraction laterally and upward in cleft lip patients. On the noncleft side (medial side of the cleft), the cleft disrupts the normal bilateral insertion of the nasolabialfibers to the philtral ridges and the fibers that cross beyond the midlinein normal lip insert into the cleft edge almost perpendicularly. The nasalbundle appears normal and is not affected by the cleft because it inserts into the nasal spine as in a normal lip (Fig 2) . 4 
Description of Surgical Technique
The operation is performed under general anesthesia with either oral endotracheal intubation or laryngeal mask. The mean operation time is approximately 30 minutes. The meticulous markings and measurements are the most crucial step of the repair. In the first, two distinct dots (point 4 and 5) are placed at the base of the columella on the noncleft and cleft sides, respectively. Another point (point 2) is then marked at the peak of the cupid's bow on the noncleft side. Point 1 is placed at the midpoint of the depth of the cupid's bow. The distance between point 2 and 1 determines that between 1 and 3. Point 3 together with point 8 are very important signs that directly affect the cupid bow symmetry postoperatively. Point 7 is placed at the depth of the philtrum so as not to exceed the midline. The line, 3-7, must be at a right angle to the line 5-3. Thus, the distance 5-3-7 will create the philtral column on the cleft side and must TRIANGULAR WITH ALA NASI REPAIR OF UNILATERAL CLEFT LIPS / Tan and Atik equal the that on noncleft side (4-2). On the opposite side of the cleft, point 6 is marked symmetrically with point 5 at the inner aspect of the ala nasi. Point 9 is established so that 6-9 equals 5-3 in length. However, the distance of point 9 from the vermillion edge, which is the tissue to be sacrificed, is determined by the dimensions and position of the triangular flap at the same side, which varies according to the width of the cleft. The wider the cleft, the larger the flap, the more oblique its orientation, and the smaller the tissue to be sacrificed. Point 12 constitutes the top of the triangle so that the line 9-12 equals the line 12-8 and also the line 3-7 on the medial side of the cleft. Therefore, point 8 is spontaneously determined on the vermillion cutaneous junction at the end of the marking procedure. The location of point 8 is also checked by measuring the distance from point 2 to the commissure on the contralateral side, which must equal that between the commissure and point 8. Finally, a perialar incision is marked on the affected side in our technique (Fig 3A) .
After the marking, lidocaine with epinephrine is infiltrated for hemostasis, with care taken to avoid erasing the points and lines. The incisions are made through only the skin up to the muscle on the medial and lateral sides of the cleft, respectively, whereas it is made through all three layers, including skin, muscle, and mucosa, in classic triangular repair. After denuding the tissue to be discarded on the cleft rims, the skin and mucosal flaps are separated from the muscle layers to expose the orbicularis oris fibers sufficiently (Fig 3, B and C) . At this point, the lip elements can be completely detached from the maxilla as required by relaxing incisions made in vestibular sulcus to facilitate tension-free closure. Then, the deep and superficial muscle layers on both sides are entirely realigned to the original anatomic positions by dividing their wrong insertions (aberrant attachments) from the medial and lateral cleft margins without disturbing the muscle wholeness. The first suture is the alar cinch suture, which is adjusted according to the severity of cleft lip nose (CLN) deformity to obtain nostril symmetry, to the membranous septum just behind the columella (Fig 3D) . The operation is completed with a threelayered closure involving the muscle, mucosa, and the skin (Fig 3, E and F) .
In summary, the two main cornerstones of the TAN technique are as follows:
1. A perialar incision and alar cinch suture, which are incorporated into Millard's operation, were adapted to the TAN technique to correct moderate or serious CLN deformity ( Fig 3D) . 2. The incisions of line 5-3-7 on medial side and line 6-9-12-8 on lateral side of the cleft are made through only the skin up to the muscle, instead of including the muscle. The three main components, including skin, muscle, and mucosa, are then separated from each other. Therefore, the deep and superficial muscle layers on both sides are entirely freed and realigned to the original anatomic positions without disturbing the muscle wholeness (Fig 4) . Unlike the TAN repair, fulllayer incisions through the skin, muscle, and mucosa, as in classic Tennison-Randall repair, without muscle release, result in a lack of reorientation in the muscle parts, particularly above the line 9-12 on the lateral side. Thus, the superficial group cannot be reoriented, whereas the deep fibers are generally corrected (Fig 5) .
Incomplete reorientation of the muscles may be responsible for poor aesthetic and functional outcomes, including severe CLN deformity and orbicularis dysfunction, in the classic technique. consecutive patients with unilateral cleft lips were included in this prospective study. There were 19 male and 13 female patients in our series. The mean age during repair was 2.5 (ranged, 1Y32) years. 
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The cleft lip appeared completely and incompletely in 11 and 21 patients, respectively. Of these patients, 11 also had cleft palate (complete cleft palate in 9 and incomplete cleft palate in 2), who underwent cleft palate surgery between 12 to 18 months or later, depending on their ages (Table 1) . No orthodontic TRIANGULAR WITH ALA NASI REPAIR OF UNILATERAL CLEFT LIPS / Tan and Atik treatment before lip repair was applied to any patient in this series. Under general anesthesia, all patients were operated on using the same personal technique by the same surgeon (senior author OT). Lip adhesion procedure was not previously applied to any of the patients in the series. No revision intervention to repair the residual lip deformity, such as notching and cupid bow asymmetry, was needed in any patients during this study.
Evaluation Methods
The patients were followed up clinically and photographically for assessment of surgical results. The images were routinely taken from frontal and basalviews in a standard environment of light and distance with the same digital photographic machine (Nikon Coolpix 995, Melville, NY) before and after the operation at regular intervals. The postoperative outcomes were assessed subjectively by Williams test 6 and objectively by Lindsay-Farkas method 7 from these illustrations. The measurements on the cleft side were compared with those of the noncleft side to evaluate the symmetry of the lip-nose complex in both tests.
Williams Test
This subjective test described by Williams was applied to all patients by three senior residents of plastic surgery who were not included in this study but who had adequate knowledge and experience to assess the anatomy and the surgical procedures and its outcomes of the lip-nose complex. The test was formed by 10 different parameters, which consist of 1) nasal tip symmetry, 2) alar rim level, 3) alar base height, 4) alar base width, 5) nostril sill size, 6) cutaneous lip scar, 7) cutaneous lip length, 8) mucosa-cutaneous lip junction at roll (symmetry of cupid's bow), 9) upper vermillion fullness, 10) upper vermillion notching. They scored each of these items, out of 10, from the latest postoperative frontal images of all patients on a computer. The averages of these three distinct scores were separately obtained for all parameters of each patient. Total scores based on these average scores were then calculated, of which a score of 100 was accepted as full symmetric lip (the same as the noncleft side) for each patient THE JOURNAL OF CRANIOFACIAL SURGERY / VOLUME 18, NUMBER 1 January 2007 (Table 2) . Furthermore, the mean score of each parameter, based on the scores of 32 patients, was obtained (Table 3) .
Anthropometric Study (Lindsay-Farkas Test) In this study, seven components of the CLN complex, which consist of 1) alar base height, 2) cutaneous lip length, 3) upper vermillion height, 4) nose width, 5) columella length, 6) nostril size, and 7) alar base width, were measured on both the cleft and noncleft sides from the latest postoperative frontal (for first 3 parameters) and basal views (for last 4 parameters) of the patients. Measurements were taken using a standard grid method on an image program (Adobe Photoshop 5.5, San Jose, CA) on a computer. The grid numbers of the cleft side were rated with those of the noncleft side, thus obtaining anthropometric results as a percentage of the deviation from full equality or full symmetry with the noncleft side, which was expressed as 100%. The averages of the deviation percentages of these seven parameters, as a level of total recovery, were then calculated for each patient (Table 4) . Furthermore, the mean percentage of each parameter, based on its deviation percentages in 32 patients, was also obtained (Table 5) . According to outcomes of the Williams test, the average score of the 32 patients was 79.1, which meant that a recovery of 79.1% was made when compared with the noncleft side, which is given 100 points ( Table 2 ). In addition, nasal tip symmetry and nostrilsill size were the parameters with highest (9.11) and lowest scores (6.73), respectively ( Table 3 ). The Lindsay-Farkas test indicated a recovery of 86.2% on average in this series ( Table 4 ). The parameter with a highest percentage of deviation, the most symmetry compared the noncleftside, was the alar base height (96.11%), whereas the columella length had lowest percentage (74.62%) ( placed the triangle at a point 1 or 2 mm above the mucocutaneous junction to avoid postoperative notching resulting from scar contracture. In their technique, Saunders et al 10 obtained a consistently symmetrical lip length that is neither too long nor too short in the vertical dimension. Goulian et al 11 presented further refinements on the triangular repair and formed two symmetrical vertical distances on either side of the cleft. The inability to form the philtral column, as a characteristic drawback of this method, has not been addressed yet because of interposition of the triangular flap in the column. However, this interposition may also prevent shortness of the lip, which is thought to be caused by contraction of the long vertical scar, as in Millard technique, on the affected side.
In addition, the typical nasal deformities associated with the triangular repair include columellar inclination, alar width, and drooping of the nostril. 12 Cutting et al 13 reported the lateral displacement of the alarbase after a triangular flap lip repair. Certain modifications for the nasal component have also been described in this technique. Brauer and Cronin 14 recommended saving a triangle line 6-9-12 and rotating this flap based on point 6 into a small incision made at the junction of the columella and membranous septum to enable some columellar lengthening. Randall 2 added a small triangular flap to the alar side within the nose for this purpose. However, none of these modifications has completely addressed the nasal deformity to date.
An ideal lip repair should also unite the interrupted deep bundles to recreate the sphincter 
TRIANGULAR WITH ALA NASI REPAIR OF UNILATERAL CLEFT LIPS / Tan and Atik
and reestablish the normal insertions of the two (lower and upper) components of the superficial muscle to ensure the accurate lip movements needed for speech. Not achieving these two consecutive steps of the muscle repair may account for some of the poor outcomes and the late secondary deformities seen in commonly practiced techniques of cleft lip repair. In all the procedures that have a low linear cut in the philtralarea to provide for insertion of a flap from the cleft side, as in the techniques of Le Mesurier, Tennison, Skoog, or Randall, no proper rotation of the abnormally inserted superficial group on the cleft and noncleft side can be achieved, resulting in an end-to-side and even side-to-side muscle union, which contributes to secondary elongation and shortening of the lip; however, approximation of the deep bundles is generally performed well (Fig 10) . Moreover, all these methods separate the deep and superficial groups from each other, causing disappearance of the anatomic and functional wholeness of the orbicularis muscle. On the contrary, the Millard technique achieves the best muscular approximation of both the deep and superficial muscle portions. In this technique, the abnormal insertions are freed by the lateral incision and then advanced medially. The Millard technique also does not separate the deep and superficial groups from each other. However, the resultant linear scar, which can cause too a short lip and retraction and sometimes a nonsymmetrical cupid's bow, are the two major handicaps of this technique. With our technique, we aimed at combining the useful properties of the two popular techniques by approaching the skin, as in Tennison-Randall, and the muscle and nose, as in Millard. The TAN repair lengthens the vertical lip by using a triangular flap, resulting in a nonlinear, zig-zag scar on philtral ridge and forming a symmetrical cupid's bow, which are the superiorities of the Tennison-Randall THE JOURNAL OF CRANIOFACIAL SURGERY / VOLUME 18, NUMBER 1 January 2007 repair. On the other hand, our method also presents an excellent muscular approximation of both the deep and superficial muscle groups and reduces then asal deformity with perialar incision, which are the features of the Millard technique.
The classic triangular repair lengthens all tissues included in incisions on both the cleft and noncleft sides, whereas the main problem with the orbicularis muscle is its being in disorientation, rather than being too short in length. Therefore, reorientation of the muscle to the original anatomic position must be achieved rather than lengthening it. Moreover, the orbicularisis the functional unit of the mouth and dividing it to lengthen it also disturbs the orbicularis wholeness. In our technique, we propose lengthening only the skin and subcutaneous tissues without the muscle by separating the overlying tissues from the muscle. The orbicularis is first realigned with good exposure, and skin lengthening is then readily achieved.
The perialar incision used in TAN repair separates the two main segments, nose and lip, from each other, allowing them to move independently. Thus, the ala nasi can be more readily shaped and twisted until obtaining alar symmetry with the contralateral side. This position is maintained by an alar cinch suture to the membranous septum just behind the columella, as in Millard's rotation-advancement technique. Furthermore, there is a strong correlation between the severity of nasal deformity and the orbicularis or is muscle abnormality. 15 Also, the perialar incision frees the entire abnormal insertion of the superficial muscle group from the cleft nostril, ala nasi, and piriform aperture, thus achieving good musclere orientation. Thus, the perialar incision reduces the nasal deformity by correcting both the alar and muscular deformity. In postoperative controls, the supplement perialar scar was inconspicuous because it remained in conjunction with the related facial aesthetic units.
Up to now, numerous methods including cephalometric analysis, 16 anthropometric studies, 7 and subjective tests based on the appearance of CLN TRIANGULAR WITH ALA NASI REPAIR OF UNILATERAL CLEFT LIPS / Tan and Atik components 6 to evaluate the results of cleft lip surgery have been reported in the literature. Of these, two evaluation methods have been proven to be particularly useful. In Williams test, 6 the repaired cleft side is subjectively compared with the normal side by scoring 10 components of the CLN complex. Another clinically informative method of evaluation was presented by Lindsay and Farkas 7 in 1972. They used anthropometry to assess the most common residual deformities of the cleft nose after primary surgery of the lip.
In our study, nostril sill size, as the lowest scored parameter in the Williams test, was subjectively assessed by comparing both nares in terms of symmetry. However, when we performed the more objective measurements of the Farkas-Lindsay test, it was noticed that the asymmetry of nostril sill size mainly resulted from a discrepancy between the vertical diameters of the nares, which was determined as ''columella length'' (deviation 74.6%), rather than the horizontal diameters of the nares, ''nostrilsize,'' which were more symmetric (deviation 84.4%). Other evidence of this phenomenon was that the alar rim level had a low score (7.02). We believe that the perialar incision in the TAN technique is mainly responsible for these horizontal corrections of the nostrils. However, asymmetry between the vertical diameters of the nostrils, which is a major component of the CLN de formity, could not be entirely removed even by our technique, THE JOURNAL OF CRANIOFACIAL SURGERY / VOLUME 18, NUMBER 1 January 2007 which still requires new solutions during primary repair, and is a candidate for secondary repair of the CLN.
The parameters related to the ala nasi, which include alar base height and width, had rather good values in both tests. Furthermore, symmetries of the Cupid's bow and vertical lengths of the upper lip, incisional Z-scar, and upper vermillion contour, which are the classic superior characteristics of the triangular techniques, also had high scores or deviation percentages in both tests. The supplemental perialar incision neither left an unacceptable scar nor reduced the scar score, which was 7.93 T 1.40 in the Williams test in postoperative period.
In a unilateral cleft lip series of 85 patients who were repaired with classic triangular technique, Thomson These early findings may help us to form an opinion about late outcomes. As Randall 19 stated, despite the fact that a patient with extremely good results at a young age might look asymmetrical when he or she is older, good results more often remain good and poor results more often remain poor as the child ages. Nevertheless, the ultimate outcomes of nasal deformity are dependent on a long follow-up period. Furthermore, late results in regard to maxillary and midface growth were not analyzed in this study because of the relatively brief follow-up period. Upper lip motions are also a considerable criterion for success, but were not included in the assessment because the patients in our series were too young to mimic specific lip movements.
In summary, we herein present our personal technique for unilateral cleftlips and give early results. Further long-term follow-up of the patients treated by this technique is required to evaluate the aesthetic, functional, and developmental outcomes.
